Vol. 57 No. 4 glaze coatings, and an unfilled restorative resin were evaluated for color characteristics after initial set. Codes, shades, batch numbers, and manufacturers for the materials selected for study are listed in Table 1 . Five sample disks (36 mm in diameter and 1.3 mm in thickness) were made for each product by polymerizing the resin in a metal die. The samples were placed in an oven at 37 C within 90 seconds after initiating the mix and were stored for 24 hours before making the baseline evaluation. Specimens of the two materials activated by ultraviolet light (NF and NS) were polymerized in the same die by exposing the open side through a thin glass plate to an ultraviolet light source* for 2 minutes at a distance of 5 cm. The arithmetic average roughness of a sample as measured from profile tracingst was 2.5 am.
Value, chroma, and hue4 were determined for each resin by visual comparison with Results Mean values and standard deviations of luminous reflectance, dominant wavelength, excitation purity, and contrast ratio are listed in Table 2 for the composite resins and the unfilled resin and in Table 3 determined against a white background also are listed in Tables 2 and 3 .
The data for luminous reflectance, dominant wavelength, and excitation purity of the composite resins were studied by a two-way analysis of variance to determine differences among materials and between backgrounds.
Both factors and their interaction were significant at the 95% level of confidence for the 3 spectrophotometric parameters. Data for the unfilled resin were excluded from the analysis because the variances associated with the parameters were unsually high. Analysis of variance for the glazes was made and similar results were found. Tukey's intervals at the 95% level for comparisons of means among products and between backgrounds are listed in Table 4 The dominant wavelength of the composite resins measured on a white background ranged from 575.91 nm for V to 579.57 nm for AR. The unfilled resin (SV) had a value of 576.28 nm. The dominant wavelength of the glazes ranged from 571.07 nm for NS to 575.78 nm for F. Values of dominant wavelength measured on a white background were always higher than values measured on a black background, but the differences were small (1.7 to 2.9 nm) except for NS (85 nm).
The excitation purity of the composite resins measured on a white background ranged from 0.160 for NF to 0.307 for C. The unfilled resin (SV) had a value of 0.232. The excitation purity of the glazes ranged from 0.035 for NS to 0.294 for F. Values of excitation purity measured on a white background were always higher than values on a black background.
The hue of Munsell color of the composite resins measured on a white background ranged from 2.5Y to 5.OY, the value from 7.0/ to 8.5/, and the chroma from /2 to /4. The color of the unfilled resin was 7.5Y 8.0/2. The hue of the glazes ranged from 2.5Y to lOY, the value from 7.5/ to 9.5/, and the chroma from /1 to/5. The correlation coefficient (r) between hue and dominant wavelength for the eleven resins studied was computed'0 to be 0.826; r between value and luminous reflectance was 0.948; and r between chroma and excitation purity was 0.791. The critical value for r above which the hypothesis of independence of the aforementioned pairs of parameters could be rejected was 0.602 at the 95 percent level of confidence.
Discussion
The 5 composite resins (A, AR, C, P, and S) in which a "universal" shade was evaluated were more red in hue and had a slightly higher dominant wavelength than the 2 composite resins in which the "light" shade was evaluated (NF and V). The unfilled restorative resin (SV) appeared visually more yellowgreen in hue, but the dominant wavelength was similar to that for the "light" shade composites. The composite (NF) activated by ultraviolet light was the lightest in value and had the highest luminous reflectance, followed by C, S, V, and SV in the middle range, and then P which was the darkest in value and had the lowest luminous reflectance. Both NF and V were among the lighter shades of the materials studied. In comparing chroma, C and S were the deepest and had the highest excitation purity; A, AR, and P were intermediate; and NF, V and SV were the least chromatic. Both the "light" shades (NF and V) and the unfilled resin (SV) were more gray (less chromatic) than the "universal" shades.
Color varied considerably among the 3 glaze coatings. The glaze (NS) activated by ultraviolet light was more green in hue, lighter in value, and less chromatic than either of the self-curing materials (F and G). The filled glaze (F) had color characteristics similar to the "universal" shade composite resins, but had somewhat greater chroma. The glaze coatings all were more translucent than the j resins. Although the filled glaze (F) translucent than the restorative resi 3 times as opaque as the 2 unfilled g In comparing the color distribut restorative resins in this study wit} data obtained previously by Sproul tural teeth, only A, AR, and P app within the range for hue and chroma teeth (Fig 1) . C. S, and F possess chroma, and the remaining material side the range for a natural hue. W and chroma of the resins are compare obtained for natural teeth' (Fig 2) , also fall within the acceptable rang AR, and P. The remaining materia light for the amount of chroma displ
Conclusions
The color of 7 commercial corr storative resins, an unfilled restora and 3 glaze coatings was determined tion spectrophotometry and visually N sell color tabs. The interexaminer agreement for visual color evaluation of the 11 resins resulted in a critical color difference (I,) of 3.1. Statistically significant correlations between comparable parameters of the spectrophotometric and Munsell data were observed. Values of luminous reflectance, dominant wavelength, and excitation purity were higher for the resins tested when measured against a white as opposed to a black background. The contrast ratio of samples 1.3 mm thick ranged * F from 0.587 to 0.742 for the composite resins and from 0.102 to 0.317 for the coatings. Only 3 of the "universal" shades of the composite resins tested were observed in the value, hue, and chroma reported for natural teeth.
